Study Design. Methodological review of randomized controlled trials (RCTs).
Introduction
Performing health research is costly and time-consuming; often, the results are slowly or not at all translated into clinical practice. One of the main obstacles to transferring research findings into practice is the gap in communication between those who produce research and those who use it 1 .
The knowledge producers often focus on reporting the results and fail to describe the interventions adequately 2 . The knowledge users, consequently, become frustrated as the research findings are difficult to interpret and apply outside their original Randomized Controlled Trials (RCTs) 3 . This gap might lead to the under-use of effective treatments, the incorrect use of treatments, or the overuse of unhelpful or obsolete treatments 1 .
Before dissemination, therapeutic innovations require: (1) well-executed research demonstrating treatment effectiveness, and (2) a description of the treatment procedure with sufficient detail to allow its replication by health professionals in practice. Both elements require adequate reporting, defined as the extent to which a report provides information about the design, conduct, and analysis of the trial.
4
A study including 80 RCTs and Systematic Reviews (SRs), which were selected by the journal Evidence-Based Medicine for their relevance and newsworthiness, showed that 51% of the articles had an 'inadequate' description of the treatment 5 . Another study found that 57% (29/51) of the interventions could not be replicated based on the description of the treatment as published 6 .
Pharmaceutical studies provided better descriptions of the treatments compared to studies on nondrug treatments, with 33% (7/21) of drug trials and 73% (22/30) of non-drug trials deemed nonreplicable. Rehabilitation interventions are non-pharmacological treatments and are often not adequately reported 7 .
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In this review, we aimed to assess the quality of the description, or equivalently reporting of rehabilitation interventions for Low Back Pain (LBP) in randomized controlled trials (RCTs) included in Cochrane SRs. Furthermore, we evaluated the relationship between the quality of reporting of rehabilitation interventions for LBP and the year of publication, presence of funding, and the continent in which the study was conducted.
Methods

Strategy search and Eligibility criteria
We searched the Cochrane Database for Systematic Review published from 1995 up to December 2013, using the terms 'back pain' and 'rehabilitation'. We focused on Cochrane SRs because they represent a gold standard for identifying all relevant RCTs in a field 8,9 through highly sensitive search strategies.
We included a Cochrane SR if mechanical LBP was the target disease and rehabilitation was the intervention. Rehabilitation included all forms of therapeutic interventions defined by the National Library of Medicine as the "restoration of human functions to the maximum degree possible in a person or persons suffering from disease or injury" 10 delivered by health professionals of rehabilitation. SRs focusing on interventions other than therapeutic rehabilitation (e.g., prevention) or based on population subgroups (e.g., pregnancy) were excluded.
We extracted data from all studies that were included in the eligible SRs, which met the following two criteria: design was a RCT and the languages of publication were English, Italian, Spanish, or
French.
Study selection
Three investigators (SG, PF, GC) independently screened the Cochrane SRs (title and abstract) and, subsequently, screened the records of all potentially eligible RCTs in the SRs after the duplicates Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
were removed. Disagreements between investigators were resolved by consensus; if no agreement could be reached, a forth author (LM) was consulted.
Data Extraction and Analysis
We extracted the following general characteristics from each included RCT: name of journal, year of publication, country of affiliation of the corresponding author, total number of authors, and reporting of funding. To rate the completeness of intervention reporting, we adopted the checklist proposed by Schroter et al. 6 . This checklist outlines the items that should always be reported in an RCT investigating a rehabilitation intervention and largely overlaps with the recently developed TIDieR checklist, a template for intervention description and replication across all medical fields 11 .
The checklist by Schroter et al. includes the following seven items: 1) setting: where the treatment was delivered (e.g., outpatients physiotherapy service); 2) provider: who delivered the treatment (e.g., two physiotherapists); 3) recipient: who received the treatment (e.g., subjects between 20 and 55 years of age with low back pain, with or without associated leg pain); 4) procedure: details about how to perform the treatment, including the sequencing of the technique (e.g., the warm-up protocol included two levels. The first level consisted of stretching, the second one the exercises for trunk muscles); 5) materials: a description of the physical or informational materials used (e.g., the protocol was adopted from Moffroid et al."); 6) intensity: the dose/duration of individual treatment sessions (e.g., each exercise was repeated 10 times. After, rest for 30 seconds to 1 minute. A session of exercise ranged from 30 to 45 minutes); and 7) schedule: the interval, frequency, duration, or timing of the treatment (e.g., sessions of three times per week for a total of 6 weeks).
We assessed the number of intervention items that were reported in an RCT ('intervention completeness'). We considered the reporting to be incomplete if one or more elements were not reported.
We used DistillerSR, a web-based database, for data extraction and management 12 .
Five pairs of reviewers, all actively practicing physiotherapists trained in the methodology of clinical trials, pilot tested the screening and data extraction process. The included trials were divided into five groups. Each group was assigned to a couple of reviewers. Each reviewer independently extracted the general characteristics of the studies as well as the description of the interventions used. All information was checked in double. Uncertainties were discussed and conflicts were resolved by coming to a consensus.
Statistical analysis
We used percentages to describe the 'intervention completeness' (i.e., proportion of items in the checklist that were reported). We used the median and I-III quartiles to describe the number of adequately reported item per RCT. To investigate the impact of calendar year on each of the seven items, we performed a multivariable log-binomial regression, i.e. we fitted a generalized linear model with binomial distribution and log link , adjusting for funding (yes vs. no) and continent (as a 4 level categorical variable with America as the reference category). We explored the proper functional form for calendar year, particularly the quadratic term. For items with a significant quadratic term for year (i.e. increasing followed by decreasing trend), data for regression were curtailed at the curvature point. We estimated the effect of publication year up to this observation time, simply describing the following decreasing pattern. Results are presented as ten-year relative risks increments (RR), i.e. percentage increase in reporting the item relative to the average probability in previous decade, accounting for continent and founding, RR are reported with 95% confidence intervals (CIs). All tests were two-sided with a significance level of 0.05. Web-based screening and data extraction were supported by Distiller SR software 12 . All statistical analyses were performed using the R software 13 .
Results
Studies selection
We identified 11 Cochrane SRs from the Cochrane Library 14-24 , comprising a total of 220 RCTs. Of these, we excluded 24 articles because they were duplicates of the same article or multiple publications of the same RCTs, 7 because they did not fulfill our language inclusion criteria, and 4 because we were unable to retrieve the full text of the studies. We included the remaining 185 RCTs in the review (Figure 1 ). Europe (55.6%, n=103), followed by the North and South America (27.6%, n=51).
General characteristics
Completeness of intervention description
How many items were satisfactorily reported? 
Did RCTs and items improved over time?
The percentage of trials that completely satisfied the reporting of the intervention (i.e., all seven items in the checklist) improved over time, from 14% (7 studies) in the decade 1971-1980 to 20% (75 studies) in the last decade 2001-2010. With the exception of procedure, all items showed an improvement trend, with more diligent reporting over time (Table 2) .
For recipient, the improvement in reporting was statistically significant with an estimated 5% increase in the percentage of studies reporting the item for every ten years (10-year RR 1.05; 95% CIs 1.01-1.09). Intensity and schedule were curvilinear: the trend increased until the early 2000s and decreased thereafter. This change in trend was statistically significant. Limiting the analysis to the studies published before 2000, both intensity and schedule had a significant improvement over time (10-year RR 1.37; 95% CI 1.07-1.77 and 1.26; 95%CI 1.02-1.57, respectively), reaching 80% sufficient information about funding. We did not find any significant association between a checklist item and the reported funding in the regression models.
Discussion
In our study, we found that only a minority, about one fifth, of all RCTs on LBP rehabilitation adequately described all elements of the intervention. On average, each RCT completely reported five items. The less frequently described aspects were procedure, materials, and setting, while RCT protocols focused on patient education interventions and found that less than one fifth were adequately described 25 . In a sample of RCTs published on the authoritative British Medical Journal, the less frequently described aspects of the rehabilitation interventions were the procedure and the physical or informational materials used 6 . Glasziou et al. compared the reporting of nonpharmacological and pharmacological interventions: both groups showed room for improvement, although the completeness of intervention descriptions was poorer in the non-pharmacological interventions (29% versus 67% of adequate reporting) 5 .
There are several factors that might explain this poor reporting. On one hand, the nature of rehabilitation interventions itself. First, rehabilitative interventions might lack a strong rationale and solid theoretical construct 26 . Non-pharmacologic interventions do not mature from early phases of research (i.e. phase I) to late phases (phases III and IV). Researchers, moreover, have limited evidence gains about the optimum structure, timing, and content of rehabilitation interventions across phases 27 . Second, trials in rehabilitation usually test complex interventions involving several components 28 that might be difficult to standardize and administer consistently to all patients 29 .
Finally, there might be a gap between who administers the intervention and who writes the paper:
the health professionals performing the intervention are not involved in the reporting. Trials can be well conducted, but badly reported.
On the other hand, shortcomings in reporting can also relate to journals and their editorial policies. Journals can help to improve the problem of incomplete intervention reporting by providing access to online supplementary materials and specific instructions to authors. Ideally, the first publication of a primary study should include a comprehensive description of the intervention used. This, however, may not be feasible in studies, for example, with manual procedures or extensive training materials. Because materials and procedure could add significantly to the length of papers, we suggest that editors encourage the use of links on the institutional website of the authors or funders; journals should request this information at the time of publication since researchers might retire, move, or not respond after publication. Journals should, moreover, require authors to comply with reporting guidelines from the protocol stage (SPIRIT initiative 37 ), using checklists such as the Schroter et al. 6 , the CONSORT 7 , and the TIDieR 11 . Editors and peer reviewers need to verify authors' compliance with the instructions, actively checking for missing details before publication.
All these action, together, will help the physical therapy community to better define, replicate, and disseminate interventions, ensuring consistent efficacy across patients. Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. -79 1980-84 1985-89 1990-94 1995- thereafter , and this change in trend (coefficient of the quadratic term for year) was statistically significant in the regression. In the 
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